Alterations in cell pigmentation, protein expression, and photosynthetic capacity of the cyanobacterium Oscillatoria tenuis grown under low iron conditions.
To better describe the iron-limited nutrient status of aquatic photosynthetic microorganisms, we examined the effects of iron limitation on pigment content, maximum rates of photosynthetic oxygen evolution, and respiratory oxygen consumption in the filamentous cyanobacterium Oscillatoria tenuis Ag. Within the range of iron (4.2 x 10(-5)-5.1 x 10(-9) M FeCl3), growth rates were not limited by photosynthetic capacity but rather by another, as of yet undetermined, iron-requiring cellular function. We have also investigated membrane proteins that are induced when the cells are grown in low iron medium. Using membrane fractionation techniques we were able to recognize specific proteins localized in the outer membrane and periplasmic space of O. tenuis. The recovery of growth rates at low iron levels occurred in parallel with the induction of these proteins and the production of extracellular siderophores. The additional iron acquired by this high affinity transport system did not reestablish photosynthesis in O. tenuis to the iron-satiated level but did reestablish growth to iron-replete levels. Oscillatoria tenuis appears to invoke an alternate physiology to compensate for iron deficiency.